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ELECTRONIC COMPONENTS CARD AIR 
DEFLECTOR 

BACKGROUND OF THE INVENTION 

The present invention relates to cooling electronic com 
ponents and more particularly to an air deflection System for 
directing cooling air over an electronic components card. 

Electronic components can be arranged on boards also 
known as cards which can be added or removed from the 
electronic device as needed. The electronic components are 
designed to operate within Specific temperature ranges 
Specified by the manufacturer. However, the electronic com 
ponents create heat during operation which can cause the 
operational temperature ranges to be exceeded. Excessive 
heat build up can damage the electronic components and/or 
reduce their operational lifespan. The electronic components 
are cooled by moving the heat away. Air is often used for 
cooling the electronic components. The air is moved over 
the electronic components removing exceSS heat by conven 
tion. 

Referring to FIGS. 1 and 2, it is common in the electronics 
industry to mount the electronic components 11 on printed 
circuit boards, also known as cards shown at 10. The cards 
10 are plugged into card Shelf assemblies, one of which is 
shown generally at 12, which form electronic devices 
including but not limited to cellular communication Switch 
ing devices. The cards 10 can include card guides 14 
extending along a card edge or along opposite card edges 
which are used to support the card in the shelf assembly 12 
and to guide the card into mating connectors in a backplane 
16 in the shelf assembly. 
The shelf assembly 12 includes fans 18 for moving air 

shown at 19 over the cards 10 for cooling the electronic 
components 11. However, the air 19 can be blocked or 
impeded by the arrangement of the cards 10 in the shelf 
assembly 12. As shown in FIG. 2, the cards 10 can also 
include extrusions 20 which can cause turbulence by 
obstructing the cooling air 19 reducing the cooling effects of 
the airflow. A Zone of reduced airflow over the card 10 can 
cause localized overheating on the card as shown at 22. For 
example, air turbulence is often created around the front face 
plate 23 of the card 10 which can cause the electronic 
components 11 in that area to overheat. Also, larger elec 
tronic components can create air turbulence and air obstruc 
tions which reduces the cooling of the other electronic 
components. It is desirable to improve the airflow over 
electronic component cards for cooling the electronic com 
ponents. 

SUMMARY OF THE INVENTION 

According to the present invention, cooling means are 
provided for directing cooling air over a desired portion of 
an electronic components card. 

In accordance with one aspect of the present invention, a 
deflector is provided. The deflector is attachable to the 
electronic components card for directing cooling air over the 
card. 

In accordance with another aspect of the invention, the 
deflector is adapted to be moved with respect to the card at 
any time to direct cooling air over different portions of the 
card. 

In accordance with another aspect of the invention, Sev 
eral deflectors can be attached to the card at different 
locations at one time to direct cooling air over more than just 
one area of the card. 
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2 
In accordance with another aspect of the invention, the 

deflector can be used to redirect or remove cooling air from 
an area of the card. 

In accordance with another aspect of the invention, the 
deflector includes a Scoop extending from the deflector 
along the plane of the card and beyond the edge of the card 
when the deflector is attached to the card for redirecting 
cooling air over the card. 

In accordance with another aspect of the invention, the 
deflector includes a gripping member for attaching the 
deflector to the card. The gripping member can include a pair 
of walls having Spaced apart interior Surfaces forming a 
channel for receiving the card for attaching the deflector to 
the card. 

In accordance with another aspect of the invention, a 
method for cooling an electronic components card is pro 
Vided. The method includes providing a deflector having a 
Scoop for redirecting cooling air and attaching the deflector 
to the card So that the Scoop directs cooling air over the card 
to cool the electronic components. 

In accordance with another aspect of the invention, the 
method includes attaching the deflector at a desired location 
along the card edge to direct air over a desired portion of the 
card. 

Other features, benefits and advantages of this invention 
will become apparent to those skilled in the art from the 
following detailed description of the preferred 
embodiments, when read in light of the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The drawings are only for purposes of illustrating pre 
ferred embodiments and are not to be construed as limiting 
the invention. The invention may take form in various 
components and arrangements of components, and in Vari 
ouS Steps and arrangements of Steps, preferred embodiments 
of which will be illustrated in the accompanying drawings 
wherein: 

FIG. 1 is perspective view diagram illustrating a known 
card shelf assembly having a plurality of cards and a cooling 
air System; 

FIG. 2 is a diagram illustrating the cooling airflow over a 
card not using the invention; 

FIG. 3 is a perspective view of the air deflector in 
accordance with the invention; 

FIG. 4 is a side view of the air deflector in accordance 
with the invention; 

FIG. 5 is sectional elevational view of the air deflector in 
accordance with the invention; 

FIG. 6 is perspective view of the air deflector attaching to 
an electronic components card in accordance with the inven 
tion; 

FIG. 7 sectional elevational view of the air deflector 
attached to the electronic components card guide in accor 
dance with the invention; 

FIG. 8 is a diagram illustrating the cooling airflow over a 
card with the air deflector attached; and 

FIG. 9 is perspective view of the air deflector which is 
movable relative to the electronic components card in accor 
dance with the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

It is to be understood that the Specific devices and 
processes illustrated in the attached drawings, and described 
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in the following specification are simply exemplary embodi 
ments of the inventive concepts defined in the appended 
claims. Hence, Specific examples and characteristics relating 
to the embodiments disclosed herein are not to be considered 
as limiting, unless the claims expressly State otherwise. 

Referring to FIGS. 3-5, a cooling air deflector for an 
electronic component card is shown generally at 30. The 
deflector 30 includes a gripping member 31 for attaching the 
deflector 30 to the electronic components card. The gripping 
member 31 can be any Suitable gripping member for attach 
ing the deflector to the card 10. In one example, which 
should not be considered limiting, the gripping member can 
include a pair of walls 32 and 34 having interior surfaces 33a 
and 35a facing each other. The interior surfaces 33a, 35a are 
Spaced apart to form a channel 36 therebetween for receiv 
ing a portion of the card 10 or card guide 14 for attaching the 
deflector 30 to the card as described below. 

The walls 32, 34 include first ends 32a and 34a connected 
together by a hinge 50. The hinge 50 biases the interior 
Surfaces 33 and 35 apart from each other in a Spaced apart 
configuration to form the channel 36. The hinge 50 is 
flexible, allowing the second ends 32b and 34b of the walls 
32 and 34 to be moved apart as shown by arrows 38 to widen 
the channel 36 using outwardly directed forces applied to the 
walls. The hinge 50 biases the walls 32 and 34 back towards 
each other and the Spaced apart configuration after the 
outwardly directed forces against the walls are removed. The 
hinge 50 can form an angle, Such as angle A shown in FIG. 
5, to improve the airflow over the hinge. 

The deflector 30 includes a scoop 54 extending from an 
exterior surface 33b, 35b of one or both walls 32, 34. The 
Scoop 54 can be Straight, or curved, or it can have any shape 
suitable for redirecting air as described herein. The deflector 
30 can be formed of plastic, including any suitable known 
plastic, or any other suitable rigid material. The deflector 30, 
walls 32, 34, hinge 50 and scoop 54 can be formed from a 
Single piece of material, Such as extruded plastic. 

Referring now to FIGS. 6 and 7, the deflector 30 attaches 
to the card 10 by inserting a portion of the card into the 
gripping member 31. For example, in the embodiment 
shown, the card 10 is received in the channel 36. In one way 
of attaching the deflector 30 to the card, the card edge 10a 
is received in the channel 36. In another way of attaching the 
deflector 30 to the card 10, a portion of the card guide 14 is 
received in the channel 36. Typically the card guide 14 
extends along the card edge 10a. 

The card guide 14 can include a rail 56, extending along 
the card edge 10a, which can be received in the channel 36 
for attaching the deflector 30 to the card 10. The interior 
surfaces. 33a and 35a of the walls 32 and 34 can have a shape 
which conforms to the surface of the card 10, card guide 14 
and/or card guide rail 56 to improve the fit between the 
gripping member 31 and the card to reduce unwanted 
movement of the deflector 30. 

The gripping member 31 can include one or more clips 58 
extending over the portions of the card 10 and/or card guide 
14 received in the channel 36 to maintain the attachment of 
the deflector 30 to the card 10. The clip 58 extends into the 
channel 36 from a second end 32b, 34b of an interior Surface 
33a, 35a of at least one of the walls 32, 34. A pair of clips 
58 each extending from opposite interior surfaces 33a, 35a 
of the walls 32, 34 into the channel 36 can be used to 
maintain the attachment of the deflector 30 to the card 10. 
The scoop 54 extends away from the channel 36 past the 

hinge 50. When the deflector 30 is attached to the card 10 
and/or card guide 14, the Scoop 54 extends beyond the card 
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4 
10 in the direction along the plane of the card as shown in 
FIGS. 7 and 8. 

Referring to FIG. 8, the improved cooling airflow over a 
card 10 created by the invention is shown. The scoop 54 
redirects airflow 19 over the card to cool the electronic 
components as shown. The invention reduces turbulence in 
airflow near the card faceplate 23 to reduce and/or eliminate 
Zones of localized overheating 22. The air deflector 30 can 
be placed on one or both of the card guides 14. The Scoop 
54 can direct cooling air in a direction over the card or 
heated air to a direction away from other components or out 
of the shelf assembly to improve the cooling airflow depend 
ing on the direction of the cooling air in the shelf assembly 
12. More than one air deflector 30 can be mounted on a 
Single card to provide additional airflow over more than one 
area of the card. 

Referring now to FIG. 9, the deflector 30 can be moved 
with respect to the card 10 to change the location of the 
scoop 54 on the card when the deflector is attached to the 
card. Attaching the deflector 30 to the card at a specific 
location along the card edge 10a enables the Scoop 54 to 
direct air over a specific portion of the card to eliminate a 
Zone of overheating 22. Moving the deflector 30 relative to 
the card 10 enables the deflector to direct cooling air to 
different portions of the card. The deflector 30 can be moved 
relative to the card 10 by sliding the deflector along the card 
edge, Such as along the card guide 14 and/or the card guide 
rail 56, or attaching gripping member 31 to different loca 
tions along the card edge 10a and/or card guide 14. 
The invention has been described with reference to pre 

ferred embodiments. Obviously, modifications and alter 
ations will occur to others upon reading and understanding 
the preceding specification. It is intended that the invention 
be construed as including all Such modifications and alter 
ations insofar as they come within the Scope of the appended 
claims or the equivalents thereof. 
We claim: 
1. A deflector attachable to an electronic components card 

and having a Scoop for directing airflow over the card for 
cooling electronic components mounted to the card, wherein 
the Scoop extends from the deflector along the card plane 
and beyond the card edge when the deflector is attached to 
the card for redirecting cooling air over the card. 

2. The deflector defined in claim 1 wherein the deflector 
is movable with respect to the card for changing the location 
of the Scoop with respect to the card to direct cooling air to 
different portions of the card. 

3. The deflector defined in claim 1 further comprising a 
gripping member for attaching the deflector to the card. 

4. The deflector defined in claim 3 herein the gripping 
member comprises a pair of walls having Spaced apart 
interior Surfaces forming a channel for receiving the card for 
attaching the deflector to the card. 

5. The deflector defined in claim 4 wherein the gripping 
member further comprises a hinge connecting first ends of 
the walls together, the hinge biasing the walls into a Spaced 
apart arrangement to form the channel. 

6. The deflector defined in claim 5 wherein the hinge is 
flexible to enable the first ends of the walls to be moved apart 
to widen the channel. 

7. The deflector defined In claim 6 wherein the gripping 
member further comprises a clip for retaining the card in the 
channel to maintain attachment of the deflector to the card. 

8. The deflector defined in claim 7 wherein the clip 
extends into the channel from a Second end of the interior 
Surface of at least one of the walls. 

9. The deflector defined in claim 8 wherein the gripping 
member further comprises a pair of clips disposed on 
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opposite interior Surfaces of the walls and extending into the 
channel, each clip extending from a first end of the interior 
Surface of a wall. 

10. The deflector defined in claim 1 wherein the deflector 
is attachable to an electronic components card edge. 

11. The deflector defined in claim 1 wherein the deflector 
is attachable to an electronic components card guide. 

12. The deflector defined in claim 11 wherein the deflector 
is attachable to an electronic components card guide rail. 

13. A method of cooling electronic components mounted 
to an electronic components card, the method comprising: 

providing a deflector having a Scoop for redirecting 
cooling air; and 

attaching the deflector to the card So that the Scoop 
extends beyond the card edge and directs cooling air 
over the card to cool the electronic components. 

14. The method defined in claim 13 wherein the attaching 
Step includes attaching the deflector at a desired location 
along the card edge to direct air over a desired portion of the 
card. 

15. The method defined in claim 13 comprising: 
providing a plurality of deflectors, each having a Scoop for 

redirecting cooling air; and 
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6 
attaching the plurality of deflectors to the card So that the 

Scoops direct cooling air over the card to cool the 
electronic components. 

16. An electronic components card having electronic 
components mounted thereon comprising: 

a deflector having a gripping member for attaching the 
deflector to the card and a Scoop extending beyond the 
card edge for directing cooling air over the card for 
cooling the electronic components. 

17. The electronic components card defined in claim 16 
wherein the deflector is movable with respect to the card for 
directing cooling air to different portions of the card. 

18. The electronic components card defined in claim 16 
wherein the gripping member further comprises: 

a pair of walls having Spaced apart interior Surfaces 
forming a channel for receiving the card for attaching 
the deflector to the card; and 

a hinge connecting first ends of the walls together, the 
hinge biasing the walls into a Spaced apart arrangement 
to form the channel. 


